Peripheral blood mononuclear cells increase the permeability of dengue virus-infected endothelial cells in association with downregulation of vascular endothelial cadherin.
Plasma leakage is one of the characteristic features of dengue haemorrhagic fever. The interaction among peripheral blood mononuclear cells (PBMCs), dengue virus and endothelial cells was analysed in vitro. Human umbilical vein endothelial cells (HUVECs) were infected with dengue-2 virus (DV-2) at an m.o.i. of 0.5 p.f.u. per cell. PBMCs were added to DV-2-infected HUVECs, and transendothelial electrical resistance (TEER) and transalbumin permeability were assessed. Dengue virus infection at an m.o.i. of 0.5 p.f.u. per cell alone did not decrease the TEER, but addition of PBMCs decreased the TEER, increased the albumin permeability and induced morphological changes of HUVECs. The extent of the decrease was more profound with adherent PBMCs than with non-adherent PBMCs. The expression of vascular endothelial cadherin (VE-cadherin) was examined using real-time RT-PCR and immunofluorescence. Addition of PBMCs to DV-2-infected HUVECs decreased the levels of mRNA transcripts and cell-surface expression of VE-cadherin. The results indicate that PBMCs increased the permeability of DV-2-infected HUVECs and that the increased permeability was concomitant with morphological change and the decrease in VE-cadherin expression. The results suggest that functional impairment of the DV-2-infected HUVEC monolayer was caused by interaction with PBMCs.